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57 ABSTRACT 
A method and an apparatus for color conversion capa 
ble of converting a particular color of an image original 
into another color as desired, in which indication is 
made as to what color of the image original colors other 
than that designated for the color conversion can be 
converted into, and, on the basis of this indication, des 
ignation for the color conversion in the image original 
colors other than that previously designated can be 
done, and, further, on the basis of this color conversion 
designation, a set of the color-separation filter and the 
developing color can be automatically selected. 

48 Claims, 74 Drawing Figures 
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1. 

METHOD AND APPARATUS FOR COLOR 
CONVERSION 

BACKGROUND OF THE INVENTION 
a. Field of the Invention 
This invention relates to a method and an apparatus 

for color conversion when a color of an image original 
is to be converted into another color. More particularly, 
the present invention is concerned with a color repro 
duction apparatus incorporating therein the above men 
tioned color-conversion apparatus. 

b. Description of the Prior Art 
Usually, in the color reproduction apparatus adopting 

the electrophotographic method, color reproduction 
has been obtained by a combination of a several kinds of 
color-separation filters for separating colors in the 
image original and a developing agent, or developer, 
containing therein several kinds of coloring pigments. 
For instance, blue, green, and red filters are used as the 
color-separation filters, and pigments in yellow (herein 
after abbreviated as "Y"), magenta (hereinafter abbrevi 
ated as "M"), and cyan (hereinafter abbreviated as "C") 
colors are used as the developer. For obtaining a repro 
duced copy of an image original as it is, it has been a 
usual practice to follow the following process steps in 
the color reproduction apparatus as shown in FIG. 1. 

Step 1: Using a blue filter BF in the filter 4, a color 
original is subjected to color-separation and then ex 
posed on a photosensitive layer 8, thereby forming a 
latent image containing Y and a color containing 
therein Y (i.e., red and green). This color latent image is 
developed in a Y developing device 17, and the devel 
oped image is transferred onto paper 16. 

Step 2: Using a green filter GF, the color original is 
subjected to color-separation and exposure to obtain a 
latent image in Manda color containing M (i.e., red and 
blue). This color latent image is developed in an M 
developing device 18, and the developed image is trans 
ferred onto paper 16. 
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Step 3: Using a red filter RF, the color original is 

subjected to color-separation and exposure to obtain a 
latent image in C and a color containing C (green and 
blue). This color latent image is developed in a C devel 
oping device 19, and the developed image is transferred 
onto paper 16. 

In the above-described process steps, images in colors 
Y, M, and Care sequantially transferred onto the repro 
duction paper, and the final image copy is obtained by 
heat-fixing the transferred image by a heat-fixing device 
11. 
Thus, the color copy has been obtained with faithful 

reproducibility of the color original through three pro 
cess steps by determining a combination of the color 
separation filter and the developing agent, 
While it is readily conceivable that reproduction of 

different color from that of the color original by chang 
ing combination of the developer, or changing the num 
ber of process steps from three to any arbitrary number, 
it is really a complicated work to determine proper 

50 

55 

combination between the color-separation filter and the 
developer on the basis of the relationship between the 
color original and the color to be reproduced. 

Also, in order to reproduce the image original in a 
mono-color or bi-color by the use of the abovemen 
tioned steps for faithfully reproducing the image origi 
nal, along span of time is required for completion of the 

65 

process. In this case, even if the combination of the s 

2 
developing device and the filter is made manually se 
lectable, it is still not known whether the reproduced 
copy to be obtained is faithful to the original image 
color, or not, or which color in the image original 
changes, and how. In this consequence, more time is 
taken for the reproduction process which should be 
carried out while comparing with a color chart. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide a method and an apparatus for determining the 
combination of the color-separation filter and the devel 
oper for converting a particular color in the image 
original into a desired color (for example, a red color 
portion in the image original is changed to blue) in a 
copy to be reproduced. 

It is also an object of the present invention to provide 
an apparatus for changing color in the image original 
into another desired color, in which an indication can be 
made as to what color, the original image colors other 
than that designated for the color conversion, will be 
converted in the reproduced copy. 

It is another object of the present invention to pro 
vide an apparatus which indicates the designated color, 
when a designation is made for changing not only one 
particular color in the image original, but also a plural 
ity of colors into desired ones (for example, red to blue, 
and yellow to green), and if this designation is possible 
by the combination of the color-separation filter and the 
developer, and also indicates to what color the original 
image colors other than that designated can be con 
verted, and further indicates if such designation is not 
possible. 

It is still another object of the present invention to 
provide an apparatus which discriminates a combina 
tion of the color-separation filter and the developer that 
does not copy a certain color alone in the image original 
(for example, only M color in the image original is 
rendered white for the background, and the remaining 
colors are converted), and indicates to what color the 
other colors in the image original will be converted 
when such designation is made. 

It is also another object of the present invention to 
provide a method which discriminates the combination 
of the color-separation filter and the developer, indi 
cates this combination, and automatically controls the 
process steps of the color reproduction apparatus by a 
signal for such combination, when various color con 
versions are designated as mentioned above. 

It is another object of the present invention to pro 
vide an apparatus which selects the abovementioned 
combination including the least process steps, when 
there exists a plurality of methods for realizing the con 
version of the designated colors. 

It is still other object of the present invention to pro 
vide a color reproduction apparatus which is so de 
signed that a desired color conversion can be freely 
performed for each original image color, and reproduc 
tion of a particular color can be done by a simple key 
input operation. 

It is an additional object of the present invention to 
provide a reproduction apparatus which is so designed 
that a subsequent copy operation instruction (color 
selection) can be done while a previous copying opera 
tion is being done. 
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BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a schematic cross-sectional view of a color 

reproduction apparatus, to which the present invention 
is applicable; 
FIGS. 2 and 3 respectively show a color-conversion 

indicator of the present invention; 
FIG. 4 is a chart indicating combinations of the color 

separation filters and the developing agents according 
to the present invention; 
FIGS. 5A and 5B in combination show one embodi 

ment of a color-conversion circuit according to the 
present invention; 

FIGS. 6A to 6D respectively show input-output cir 
cuits used in the circuit shown in FIGS. 5A and 5B; 
FIG. 7 shows one example of the indicating circuit 

for the color-conversion indicator in FIGS. 2 and 3; 
FIG. 8 is one example of the indication circuit for the 

combination indicating chart in FIG. 4; 
FIG.9 is one example of a key input circuit; 
FIG. 10 is a time chart for the key input circuit in 

FIG.9; 
FIG. 11 is a content chart of RAM for the color-con 

version circuit shown in FIGS. 5A and 5B; 
FIG. 12 is a general flow-chart for the color-conver 

sion control in the color-conversion circuits shown in 
FIGS. SA and 5B; 
FIGS. 13 to 16 are respectively program main flow 

charts corresponding to the general flow chart shown in 
FIG. 12; 
FIG. 17 is a flow chart for KEY READ sub-routine 

in the general flow chart of FIG. 12; 
FIGS. 18 and 19 are flow charts for RAM READ 

sub-routine; 
FG, 20 is a flow chart for IMAGE ORIGINAL 

COLOR DECISION sub-routine; 
FIG.21 is a flow chart for RAMADDRESS DECI 

SION sub-routine; 
FIG. 22 is a flow chart for DISPLAY sub-routine; 
FIG. 23 is a diagram showing inter-relationship be 

tween the main flow chart and the sub-routine flow 
charts; 

FIG. 24 is a general perspective view of the color 
reproduction apparatus according to the present inven 
tion; 

FIG. 25 is a cross-sectional view of the color-repro 
duction apparatus shown in FIG. 24; 

FIG. 26 is a plan view of the operating panel in the 
color-reproduction apparatus according to the present 
invention shown in FIG. 24; 
FIG. 27 is a plan view of the color-conversion in 

struction and indication section of the color-reproduc 
tion apparatus in FIG. 24; 

FIG. 28 is a first embodiment of a circuit for change 
over of the color-mode designation and the color con 
version designation; 
FIG.29 is a wiring diagram for a circuit 171 shown in 

FIG. 28; and 
FIG. 30 is a second embodiment of the circuit for 

change-over of the color-mode designation and the 
color-conversion designation. 

DESCRIPTION OF THE PREFERRED 
EMBOOMENTS 

It has been well known that the color reproduction 
can be realized by mixing the basic color developers Y, 
M, and C, whereby red (mixture of Y and M), green 
(mixture of Y and C), blue (mixture of M and C), and 

10 

4. 
black (mixture of Y, M and C) are obtained, respec 
tively. It has also been known that brightness of color 
varies depending on quantity of the color concerned, 
and, when more than two colors are mixed together, the 
color phase varies depending on the mixing ratio of the 
respective colors. 

In the case of reproduction by the color-reproduction 
apparatus, the electric potential of the latent image 
corresponds to brightness of color in the image original, 
and, when this latent image is developed, the repro 
duced copy has its brightness corresponding to that of 

15 
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the image original. In the case of the color mixture, the 
potential corresponds to the mixing ratio of the respec 
tive colors, and, when the latent image is developed, the 
reproduced copy will have a color of the same mixing 
ratio. Accordingly, when the color conversion is taken 
into consideration, the color phase alone can be taken 
into account. 
For the sake of simplicity in the description, the foll 

lowing standard color mixture is established to thereby 
avoid any inconvenience arising from possible mixing 
ratio of the colors in the color mixture. 
(1) Standard red . . . mixture of Y and M in the same 

quantity (hereinafter simply denoted as R or YM) 
(2) Standard green . . . mixture of Y and C in the same 

quantity (hereinafter simply denoted as G or CM) 
(3) Standard blue . . . mixture of C and M in the same 

quantity (hereinafter simply denoted as V or CM) 
(4) Standard black ... mixture ofY, M, and C (hereinaf. 

ter simply denoted as Bk or YMC) 

The above color mixtures are ideal ones. In reality, 
however, this cannot always be said to be the color 
mixture in equal quantity due to spectroscopic reflec 
tion characteristic of the developing agent. Even if so, 
such deviation is a slight shifting of the characteristic to 
any one side of the color component, so that this color 
mixture can be safely said to be standard from the prac 
tical point of view. 

Further, the following color mixture can be contem 
plated in addition to the above standard colors. 
(5) Standard red added with Y (orange color in usual). 

... RY-YYM 
(6) Standard red added with M (crimson color in usual) 

. . . RM=YMM 
(7) Standard greed added with Y (yellowish green in 

usual)... GY=YYC 
(8) Standard green added with C (deep green in usual) 

. . . GC=YCC 
(9) Standard blue added with C (ultramarine in usual). 

. . VC=MCC 
(10) Standard blue added with M (reddish purple in 

usual) . . . VM=MMC 
The following Table 1 indicates a case, wherein a 

latent image is formed on the photosensitive layer, 
when an image original consisting of M, R, Y, C, G, V, 
and Bkis color-separated by the color-separation filters, 
and exposed on the photsensitive layer. 

TABLE 1. 
color Filter 
of image Blue Green Red 
original filter filter filter 

M X O X O latent image 
can be formed. 

R(YM) O O X 
X latent image 

Y O X X cannot be 
formed. 
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the development color is changed. Example 5 shows the 
TABLE 1-continued color conversion from R to V; Example 6 from R to C; 

color Filter Example 7 from R to MR; and Example 8 from Bk to R. 
East E. . R The following Table 3 shows a result of study on 

origina er 5 R-G color conversion to find out how the other colors 
gyo : g in the image original change, when a particular color in 
W(CM) X O O the image original is converted to another color. Note 
Bk(YCM) O O O that X denotes "non-color'. 

Table 3 
First Example of R to G Color Conversion 

Color of Image Original M. R. Y G C V Bk 
Ex. 1 1st step Blue Filter-Y development X G YC YC X X YC 

2nd step Blue Filter-C development sG sG sG 
Ex. 2 1st step Green Filter-Y development YC G X X X YC YC 

2nd step Green Filter-C development = =G. s. 
Ex. 3 1st step Blue Filter-Y development C G Y Y X C YC 

2nd step Green Filter-C development 
Ex. 4 1st step Blue Filter-C development Y G C C X, Y YC 

2nd step Green Filter-Y development 

It is understood from the above Table 1 that, when a 
portion where the latent image is formed is developed 
with appropriate developers, the color conversion is 
possible, while a portion where no laterit image is 
formed remains in a "non-colored' state, i.e., no copy 
can be made. . 

The following Table 2 shows various examples, in 
which a single color is converted into another. 

25 

The color conversion from R to G attains its purpose 
with the abovementioned first and second process steps 
only. When the color-separation and exposure with the 
red filter, followed by development are carried out as 
the third step, there is no influence at all to the R-G 
color conversion. Therefore, if this third step is added, 
there can be further obtained various combinations of 
the color conversions as shown in the following Table 
4. is: 

TABLE 4 

Second Example of R to G Color Conversion 
lst step (upper) 3rd step Color of mage Original 
2nd step (lower) (development) M R Y G C V Bk 
Blue Filter-Y -Y YYC Y Y YYC 
Blue Filter-C Red Filter-M' X G G YCMs Bk M M YCMscBk 

C YCC C C YCC 
2 Green Filter...Y -Y Y Y YYC YYC 

Red Filter-M' G G X M M YCMeBik YMCBk 
Green Filter-C -C C C YCC YCC 

3 Blue Filter-Y -Y it YYY Y CYG YYC 
Red Filter-M' C G Y YM-R M. CMV YCMBk 

Green Filter-C C YCacG C CCsC YCC 
4. Blue Filter-C -Y YCG Y YYY YYC 

Red Filter-M" Y G C MC=V M YM=R YCMBk 
Green Filter-Y .C.' CCC C YCsG YCC 

TABLE 2 From the above-described examples, the following 
Color of P s: conclusion can be made. 
Image ocess Separation (1) Combination of the color-separation filter and the original St filter Development Co 
gun ep p P-50 development color to convent a color A in the image 

Ex, R : 5. YC-G original into a color B is not limited to one kind; hence 
Ex. 2 R Blue C CYG the operator is free to select any appropriate one from 

2 Green Y such various combinations, when the A to B color con 
Ex. 3 R : E. YCG version alone is designated. 

e 
Ex. 4 R Greer Y yc-G (2) When the A to B color conversion in the image 

2 Green C original is made the first designation, there exists a limi 
E. S R Blue M MCs:W tation for the remaining colors in the image original to 

2 i C be changed to other colors, although the second desig 
Ex. 6 R Blue C nation can be made within this limit. Ex, R Green M MMYs: - O 

2 . Green M MR 60 (3) Determination of the combination between the 
3 Blue Y color-separation filter and the development color auto 

Ex. 8 Bik : d M YM-R matically determines to what color the remaining colors 
. Ureen 

In the above Table 2, Examples;1 through 4 indicate 
the color conversion from R to G. As is apparent from 
this Table, the color conversion remains, same, even 
when the combination of the color-separation filter and 
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in the image original will be converted. 
(4) By the selection of the color-separation filter, a 

certain color in the image original can be decolored. 
From the above-described standpoint, the present 

'invention constructs the indication means for the color 
conversion as shown in FIG. 2. 
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(A) Three kinds of buttons, i.e., image original color 

designation buttons (selection buttons for colors M, R, 
Y, G, C, V, and Bk), conversion color designation but 
tons (selection buttons for colors M, MMY, R,MYY, Y, 
G, YCC, C, V, CMM, and Bk), and a "NON" button 
which signifies decoloration, and no coloring, are incor 
porated in a matrix form, and, at each intersection of 
these buttons, there are disposed indicating device such 
as light emitting diode (LED). 

(B) When any one of the corresponding designation 
buttons for the original image color and any one of the 
corresonding designation buttons for the color conver 
sion are depressed so as to convert one particular color 
in the image original into another color, the indicating 
device at the intersection of these designation buttons is 
turned on, and all convertible colors in the image origi 
nal other than that designated are indicated. In this case, 
when the decoloration is also designated, the portion of 
the "NON' is also turned on. FIGS. 2 and 3 show ex 
amples of display on the indicator device. For example, 
when the R to G color conversion is first designated, 
R7 in FIG. 2 is displayed, and, at the same time, there 
are indicated all those colors, to which the other colors 
than red in the image original can be converted by the 
combinations of the various color-separation filters and 
the development colors, which enables the R to G color 
conversion, e.g., MG, C, Y, X, Y->G, X, Y, C) 
(G-G, X, Y, C, YYC, Bk, YCC, M, R, VIC-X, Y, 
M, CV-X, G, C, Y, M, YCC, Bk, YYC, V, R, 
Bk-G, YYC, Bk, YCC). 
(C) When the first color conversion designation (a 

state of (B)) is made, and then the second color conver 
sion is designated within a range of the color conversion 
displayed on the indicator device, a single indication is 
turned on at each of the first and second designations, 
and the portions of the original image colors other than 
that designated indicate all the convertible colors by the 
combination of the color-separation filters and the de 
velopment colors which satisfy the first and second 
color conversions. For example, when R to G color 
conversion is designated as the first color conversion 
and G to Y color conversion is designated as the second 
color conversion, there appears the indications as 
shown in FIG. 2 by the R to G color conversion desig 
nation, and then, when G to Y designation is made, only 
the indication of G5 as in FIG. 4 remains, whereby the 
indications of the remaining G1 to G14 (FIG. 3) are 
extinguished, and the following indications appear at 
the portions of the colors other than that designated: 
M-C, G, Y-Y, X, C-X, Y, IV-C, YYC, G, 
(Bk-G, YYC). 
(D) When the color conversion designation is carried 

out sequentially in the same manner as mentioned so far, 
and one indication is ultimately made for each "line” 
(each of the original colors), the color conversion desig 
nation terminates. At this juncture, by indicating the 
combination of the color-separation filter and the devel 
opment color, or by a signal of such combination, the 
process step of the reproduction apparatus is automati 
cally controlled. FIGS. 4 and 8 illustrate the indicators 
for the combination of the color-separation filter and 
the developing device. These indicators sequentially 
show, from its left, the first step, the second step, and 
the third step, and each of them is constructed in a 
matrix form with 16 pieces of light emitting diodes. 

(E) When an instruction for the designation termina 
tion is given for each color-conversion designation, an 
appropriate set is selected from various combinations of 
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the color-separation filters and the development colors 
which satisfy the color conversion designation, and is 
indicated on the indicator device, and, by the signal of 
the combination, the process step of the reproduction 
apparatus is automatically controlled. This function is 
very convenient when the image original consists of one 
or two kinds, or when only one color may be con 
verted. 
With the color reproduction apparatus of the above 

described construction, the user of the machine can 
quickly recognize, after the indication and control for 
the color conversion, to what color the other colors in 
the image original can be converted, and, at the same 
time, can easily perform the second, third, and subse 
quent color conversion and designation. Also, when a 
desired color alone is desired to be converted, an in 
struction for the designation termination is imparted 
after the color-conversion designation, whereby loss in 
the selection can be eliminated, hence the apparatus is 
highly convenient in use and provides excellent utility. 

It should be noted, in this connection, that the 
"NON'button is not always required to be provided in 
the color-conversion designation buttons (in such cases, 
this can be expressed by non-indication of the "line" on 
the indicator device). A particular significance to pro 
vide this button is as follows. When "NON' is desig 
nated, the color of the image original is copied in a state 
of its being non-colored. In other words, since the por 
tion usually remains white, it can be painted separately. 
For example, when the R to G color conversion is first 
designated, C can only be converted into Y, M, and C 
alone, although there may be a case, in which it is de 
sired to be converted into R or G. In such case, a desig 
nation of C to "NON” is made so that the portion of C 
may be copied in its state of "non-colored', after which 
this portion will be painted later in a desired color. This 
will provide a wider range of utility in fields such as 
graphic design, and is considered most useful. 

Further, as shown in Tables 3 and 4, the examples of 
the present invention indicate both cases where the 
three process steps and two process steps are required 
for the designated color conversion. In addition, there is 
also such an instance where the color conversion can be 
realized in a single process step in a certain type of color 
conversion designation. In such a case, control is ren 
dered so that the reproduction process may be done by 
selecting a combination requiring the least process 
steps. 
The foregoing explanations have been made with 

respect to the color conversion utilizing the electropho 
tographic method. In the color printing field, too, this 
color conversion apparatus is very useful, since the 
color can be formed by the color reduction method. 

In the following, more concrete explanations will be 
given as to the control circuit for realizing the above 
described display or indication. 
FIGS. 5A and 5B show one embodiment of the indi 

cation circuit utilizing a micro-computer for 4-bit paral 
lel processing. In the drawing, the portion enclosed by 
a dotted line is a known CPU (-COM 4 made by Nip 
pon Electric Co.). ROM-1 designates an exclusive read 
out memory which stores therein programs for execut 
ing the processes from the key input to the selection 
indication. ROM-2-refers to another exclusive read-out 
memory which stores therein combinations of the origi 
nal colors and conversion colors as well as combina 
tions of the developing devices and the filters corre 
sponding to the color combinations, and details of 
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which are shown in FIG. 6A. RAM designates a write 
in and read-out memory which temporarily stores 
therein the key input data and the ROM-2 data during 
execution of the abovementioned programs, the details 
of which are shown in FIG. 6B. The output circuits 1 to 5 
6 are for operating the color indicator shown in FIGS. 
2 and 3, the indication circuit for which is shown in 
detail in FIG. 7. An address table in RAM is shown in 
FIG. 11. Input-output devices I/09 to I/OB are for oper 
ating the indicators for the combinations of the develop 
ing devices and the filters, the circuit for which is 
shown in detail in FIG. 8. Input-output devices I/03 to 
I/0B are shown in detail in FIG. 6C. The input-output 
device I/01 for the key input receives thereinto key 
inputs in FIGS. 2 and 3, the details of which are shown 
in FIG. 6D. In FIG. 6D, both key input signal line and 
input timing signal line are connected to a key switch91 
as shown in FIG. 9, and the timing signals Toto T, are 
given time sequential pulses as shown in FIG. 10. A 
reference letter bin FIG.6Rdesignates a clock pulse to 
cause CPU to run. This clock pulse is also introduced as 
an input into ROM, RAM, the input-output device I/O, 
etc.. Registers X and Y are for temporarily storing 
therein the key input data. In FIGS. 5A-5B, 6A to 6D, 
7, and 8, reference letters SW designates a gate which is 
controlled for its opening and closing by a control sig 
nal a, etc. from CPU. For ROM-2, any known pro 
grammable memory (P-ROM) may be used. Numerals 
7 and 81 refers to light emitting diodes, 72 and 82 refers 
to inverters, 73 denotes a Darlington amplifier, 83 a 30 
decoder, and Vcc a power source of +5V. 

Explaining briefly the operations of the above 
described circuit, an address of ROM-1, in which the 
process steps have been programmed from CPU, is first 
designated; the contents of the designated address are 35 

O 

20 

25 

10 
read into CPU through the data signal line DB; CPU 
decodes the read-in contents; and, in accordance with 
the decoded contents, there are carried out various 
processing operations in the time sequential manner 
starting from closure of the power source such that 
ROM-2 data are processed within CPU in a certain 
occasion, or ROM-2 data in CPU are stored in a certain 
designated address of RAM in another occasion, or data 
of a certain designated address of RAM is introduced as 
an input into CPU in another occasion, or data within 
CPU are forwarded to the output signal line DB of the 
input-output section as an output in still another occa 
sion, or the key input content on the input signal line 
DB of the input-output section is introduced as an input 
into CPU, thereby carrying out the color-conversion 
processing. Details of the operations in this CPU and 
the instruction vocabulary in ROM-1, and so on are 
specifically mentioned in technical paper, "-COM 4 
SYSTEM ABSTRACT', a copy of which is attached 
to this specification. 

In ROM-1, there are stored in the form of codes the 
programs of the flow chart in FIG. 12 for the key read 
in and indication, the codes for which comply with the 
program flow charts in FIGS. 13 through 22. ROM-2 
stores therein the entire combinations of the filters and 
the developing agents shown in FIG. 4 in the form of 
4-bit binary codes, and moreover three kinds of combi 
nations (for three process steps) selected from sixteen 
kinds of O-F. It stores further the codified results of the 
color conversion to be obtained when these combina 
tions are executed. Tabulating this, it may be as shown 
in Table 5 below. A starting address is represented as 
X'600' (X' denotes sexadecimalism). The color of the 
image original and the color for the color conversion 
are codified as shown in Table 6 below. 

Table 5 
LIST 

code for CNT 
storage code for 

lower -storage 
upper (hexa- upper lower 
(hexa- decimal) (hexa- (hexa 

original decimal) color decimal) decimal) 
address color 3rd D/F conversion address 1st DAF 2nd D/F 

X600 (M) O 3 XFC9' O O 
X601" (R) O 3 XFCA O 1 
X602 (Y) O 3 XFCB O 2 
X603 (G) O 3 scan l XFCC 0 4. 
X604 (C) O O XFCD O 5 

XFC9 X605 (V) O 3 XFCE O 6 
address X'606 (BK) O 3 
used for 
CNT X607 (M) 1 3 

X608 (R) 1 9 
X609 (Y) 9 
X'60A (G) 1 9 scan 2 Full Color . 
X6OB' (C) 1 O 
X60C (V) 3 
X'600' (BK) 1 9 
X'60E (M) 2 3 

7 step } scan 3 

} scan 4 
x652' (V) E 4 

} scan X 
X653 (BK) E A. -- 

XFCA X654 8 XFF5 A. A. (M) 
address 
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Table 5-continued 
LIST 

code for CNT 
storage code for 

lower Storage 
upper (hexa- upper lower 
(hexa- decimal) (hexa- (hexa 

original decimal) color decimal) decimal) 
address color 3rd D/F canversion address 1st D/F 2nd D/F 

SC3 X'FF6 F 
XFF7' F 1 n-1 

XF98 (BK) 9 XFF8" F 2 

XF99' (M) A 0 x'FF9 F 4 
XF9A" (R) A O Two Colors XFFA F 5 
XF9B' (Y) A 0 XFFB' F 6 

XFFF' XF9C (G) A 5 SC3 XFFC F 8 
address XF9D' (C) A. 5 X'FFD F 9 
used for XF9E (V) A. 5 XFFE' F A 
CNT XF9F (BK) A 5 XFFF F F 

Mono 
Color 

Table 6 
ORIGINAL X'INDI- BINARY COLOR X" INDI- BINARY 
COLOR CATION INDICATION CONVERSION CATION INDICATION 
M 1 000 M 0001 
R 2 0010 R 2 0010 
Y 3 001 Y 3 0.011 
G 4 01.00 G 4. 01.00 
C 5 01.01 C 5 010 
V 6 0110 V 6 010 
Bk 7 011 Bk 7 0. 

MMY 8 1000 
MYY 9 1001 
YYC A 100 
YCC B Ol 
CCM C 1100 
CMM D 101 
NON O 0000 

In the following, explanations will be made for the 
codes listed in Table 5, and which is stored in X'600 to 40 '0' in the address XFC9' signifies that the original 
XFFF' of ROM-2. 
The upper 4-bit of the data in the "LIST' address 

denotes the third D/F out of the three process steps for 
the color conversion. D/F means a combination of the 
developing device and the filter, which will hereinafter 
be expressed as "D/F'). The first and second D/F's are 
stored in CNT. In other words, D/F="O' in the address 
X'600' means that the image is color-separated through 
the blue filter and developed in yellow. 
The lower 4-bit of the data in the "LIST' address 

denotes the color as converted with respect to the origi 
nal image color. The original image color is determined 
by the "LIST" address. For example, the conversion 
color with respect to the original image color M is 
stored in the lower 4-bit of the addresses at every 7 
count-up from the address X'600', i.e., X'600', X'607", 
X'60D', and so on. In the same manner, the conversion 
color with respect to the original image color R is 
stored in the address at every 7 count-up from the ad 
dress X'601'. The same principle applies to other origi 
nal image colors. That is to say, the data stored in the 
"LIST' address indicate to what color the original 
image colors will be converted when the color conver 
sion is carried out by the first and second D/F's desig 
nated by CNT and the third D/F designated by the 
upper 4-bit in the "LIST data. The upper 4-bit of the 
data in the address of CNT indicates the first D/F, and 
the lower 4-bit the second D/F. For instance, the upper 
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image is color-separated through the blue filter and 
developed in yellow. The same thing can be said of the 
lower '0'. 

Also, the upper 4-bit is represented by "F" in the ad 
dresses XFF6 to X'FFE' of CNT. It should be noted 
that, according to the present embodiments, no black 
developer is used at the time the color conversion. That 
is, when D/F in FIG. 4 is represented by '3', '7", "B", and 
'F', they are not used for the color conversion. In this 
case, "F" in the data of the CNT denotes "no processing 
step", i.e., the data within the addresses XFF6' to 
X"FFE' represent the two-step reproduction process. In 
the same manner, since the data in the address XFFF' 
of CNT are represented by "F" in both upper and lower 
bits, this denotes the single reproduction process. Also, 
the address of CNT converts from XFC9' to XFCA 
by adding - 1 to the address at the scan X1. That is, the 
address of "LIST' are sequentially changed to become 
the scan X at a certain address, at which it changes 
from XFC9' to X'FCA', and the data '0', '0' are con 
verted to 'O', '1'. Thus, CNT adds + 1 to the addresses 
up to X'FFF in correspondence to the "LIST' ad 
dresses. In other words, the address of CNT corre 
sponding to a certain address in the "LIST" is single. 
The addition of +1 to the address of CNT takes place 

in the following occasion. When the reproduction appa 
ratus performs the three-step process, i.e., in case of 
X'FC9' to XFR5 in the address of CNT, the addition is 
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performed after the upper 4-bit of the "LIST" address 
becomes 'E' by the sexadecimal number. Also, when the 
reproduction apparatus performs the two-step process, 
i.e., in the case of X"FF6 to XFFE' in the address of 
CNT, the addition is performed after the upper 4-bit of 
the "LIST" address becomes 'A'. Further, when the 
reproduction apparatus performs the single process 
step, i.e., in the case of XFFF in the address of CNT, 
the addition is performed after the upper 4-bit in the 
“LIST' addresses becomes 'A'. When CNT is scanned 
upto the address XFFF' and the upper 4-bit in the 
"LIST' address becomes 'A', all the scanning opera 
tions of the color conversion designation for one time is 
completed. This discrimination is done at the "STEP 8” 
in the general flow chart in FIG. 12, the details of 
which will be described later. 
The addresses in the "LIST" comprises seven steps 

for each scan such as denoted by scan 1, scan 2, ..., 
scan n. Each step contains in the lower 4-bit the respec 
tive converted color such as the first step contains the 
original image color M, the second step the original 
image color R, the third step the original image color Y, 
the fourth step the original image color G, the fifth step 
the original image color C, the sixth step the original 
image color V, and the seventh step the original image 
color Bk. That is, the content of the upper 4-bit in 1scan 
is the same with, only the conversion color being differ 
ent. Accordingly, when any one of the original image 
colors is designated, the conversion color to the above 
mentioned original image color can be made known by 
checking the "LIST' address at every seven step. 

In the following, the procedures for combination, 
selection, and indication of the first, second, and third 
D/F's as well as indication of the conversion color to 
the original image color will be explained in reference 
to the general flow chart in FIG. 12 based on the pro 
gram flow charts in FIGS. 13 to 22 and the circuit 
diagrams in FIGS. 5, 6, 7, and 9. 

STEP 1 

After turning-on of the circuit power source switch, 
input-output devices I/01 to I/OB and RAM are reset, 
since inputs and outputs of I/01 to I/OB and the data 
into RAM are not known. At the same time, initial data 
are set in WA3 of RAM. The function of WAC3) will 
be described later. 

STEP 2 

Any one of the key switches 91 shown in FIG. 9 is 
depressed to designate a desired original image color, 
whereby a signal enters into any one of the lines KRoto 
KR3 of the key input circuit 10 by the timing signals To 
to T7. This input signal enters into the encoder of the 
key input device shown in FIG. 6D, and is codified to 
be stored in the registers X and Y. The contents of the 
registers X and Y are transferred time-sequentially to 
the register A of CPU by the program execution of 
ROM-1. Then, the content of this register A is con 
verted to the code of the original image color (TABLE 
6) and stored in the area of WR(0) (the address X'000) 
in the address distribution chart of RAM as shown in 
FIG. 11. In the same manner, a desired conversion 
color designation key is read so as to store the same in 
WR(4) of RAMCaddress X'010). Further, this step does 
not terminate unless the designations of both original 
image color and the conversion color have yet to be 
completed, but waits for the key which has not yet been 
input. When both designations are made, the number of 
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14 
times of the key reading is stored in WRC5) (the address 
X'014) of RAM with the number of times of the key 
input as being one. Incidentally, there is provided an 
indication instructing key DPY to indicate the combina 
tions of the first, second and third D/F's to enable the 
key designation, and to indicate to what color the origi 
nal image colors other than that designated will be 
converted. By the depression of this key, there are per 
formed sequence operations to indicate combinations of 
the first, second, and third D/F's which enable the 
designated conversion color from the designated origi 
nal, and to indicate colors to which the original image 
colors other than that designated will be converted. 
This will be described in further detail later. 

STEP 3 

Determination is made as to whether the key which 
has been read in at the abovementioned Step 2 is the 
DPY key, or not. If it is the DPY key, the operation is 
proceeded to the Step 19 to carry out the indication 
sequence to be described later, and the result thereof is 
indicated. 

STEP 4 
When the key inputs exceed eight times, the opera 

tion is proceeded to the Step 19 where the indication 
sequence is performed with respect to the designation 
up to the previous key input, i.e., the seventh time. This 
Step 4 is provided, because the original image color in 
the present embodiment is for the 7-color designation, 
and one original image color cannot be designated into 
conversion colors of more than two kinds. In the pres 
ent embodiment, it is also possible to construct the appa 
ratus is that, after proceeding to the Step 19, the opera 
tions are returned to the Step 1, and the designation may 
be resumed from the first. 

STEP 5 

The original image color designated at the Step 2 
(stored in WRO)) is sequentially transferred and stored 
in the 08F address from the address 02F of RAM shown 
in FIG. 11 at every time the key input is performed. 
Also, by causing the conversion color to correspond to 
each designated original color, it is stored in the address 
X'OFF' from the address X'09F of RAM. At the same 
time, the address in RAM, where the data of the subse 
quent original image color is stored, is stored in WAG) 
(the addresses X'011" to the addresses X'013) of RAM. 

STEP 6 
In order to scan the abovementioned "LIST' and 

"CNT' in ROM-2, the initial values of the address 
"LIST' and the address "CNT' are established. The 
initial value of the "LIST' address is stored in WAO) 
and the initial value of the "CNT' address is stored in 
WA(1). In the present embodiment, the initial value of 
the address "LIST' is '600', while the initial value of the 
address "CNT' is 'FC9. At the same time, WAO) 
where the original image color has been stored at the 
Step 2 is reset. Thereafter, the initial value of WAG3) at 
the first step is further set. 

STEP 7 

The upper 4-bit and the lower 4-bit of the "LIST 
data stored in the address of ROM-2 which was initially 
established at the Step 6 and designated by WAC0) 
changed at the Step 11 are read out. The upper 4-bit 
(MSB) as read out is temporarily stored in the area of 
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WR3 (the address X'01C) of RAM, and the lower 4-bit 
(LSB) as read out in the area of WR7 (the address 
X'02C). 

STEP 8 

As stated in the foregoing, CNT and LIST have a 
certain correspondence between them. That is, since the 
address of CNT should have been determined by the 
address of LIST, a flag WRC6) (the address X'018) is set 
at this stage so as to perform judgement to determine 
the CNT address at the Step 15. 

(1) The data of CNT in the address thereof to be 
designated by WAC1) is read first. 

(2) Next, determination is made as to whether LSB of 
CNT is F, or not. The case, wherein the LSB of CNT 
is represented by F, is limited to a case where the CNT 
address is X'FFF", i.e., a case of mono-color. In this 
case, since the upper 4-bit at the end of the LIST is 
expressed in A, a determination is made as to whether 
the upper 4-bit of the LIST (already stored in WR(3)) is 
represented by A, or not. In the case of WRC3)=A, the 
flag WR(6) is set in "2". When WR(3)-AA, the flag 
WRC6) is reset into "0". 

(3) In the case of LSB-A-F in CNT, a determination is 
made as to whether MSB =F in CNT, or not. The case, 
wherein MSB-A-F and MSB =F in CNT, is limited to a 
case where the CNT address is XFF6 to XFFE, i.e., 

... two colors. In the case of the two-color mode, the 
upper 4-bit at the end of the LIST is represented by A. 
Then, determination is made as to whether the upper 
4-bit of the LIST (WR(3)) is represented by A, or not. 
When WRC3)=A, the flag WRC6) is set in '1'. When 
WR(3)-a-A, the flag WR(6) is reset in "0". 

; : . (4) In the case of MSB-A-F in CNT, the address CNT 
is represented by XFC9' to XFF5", i.e., blue color. In 
the case of blue color, the upper 4-bit at the end of the 
LIST is represented by E. Next, a determination is 
made as to whether the upper 4-bit (WR(3) of the 
LIST is E, or not. If WRC3) =E, the flag WRC6) is set 
in '1'. If WRC3):AE, the flag WR(6) is reset in “0”. 
WRG)=0 indicates that the scanning has not yet been 
completed on one CNT. WR(6)=1 indicates that the 
scanning has been completed for one CNT. WR(6)=2 

... indicates that the scanning has been completed for all 
CNT. 

STEP 9 

The address of LIST is determined by the number of 
colors in the designated original image colors. More 
concretely, a value resulting from the addition of a few 
numbers n (0, 1, 2, 3, 4, 5, 6) to the LIST address of 
WA(0) is stored in WACS) of the subroutine ORG 
shown in FIG. 19. When n=0, this indicates that the 
designated color of the original is M; when n=1, it is R; 
when n=2, it is Y; when n=3, it is G; when n=4, it is 
C, when n=5, it is V; and when n=6, it is Bk, respec 
tively. 

STEPS 0 & 11 

The data (stored in ROM-2) of the LIST ADDRESS 
(stored in WACS)) determined at the Step 9 are read out. 
Since the data for the conversion color (the lower 4-bit 
in the LIST) are stored in WRC7), a determination is 
made as to whether they are coincided with the desig 
nated conversion colors in the seven areas of "OGF, 
"OAF, ..., "OFF", of RAM, or not. When they are not 
coincided, the address (WAO)) of the LIST is counted 
up by seven. For example, when the number of key 
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16 
input times is single, the lower 4-bit (WR(7))of the data 
of LIST to be designated by WR(5) is checked for its 
coincidence with 4-bit of "OGF. When the key input 
times is two, the coincidence in the first time is checked, 
after which the sub-routine ORG and READ 5 in 
FIGS. 19 and 20 are performed to alter the abovemen 
tioned in to check the data of WRC7) and "OAF for their 
coincidence. Thereafter, the coincidence of all the key 
input times is checked in the same manner. When any 
one of them is not in coincidence, the address (WAC0)) 
of the LIST is counted up by seven. When all of them 
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are in coincidence, the operation is proceeded to the 
Step 12. 

STEP 12 

The upper 4-bit (the third D/F) read out in the Step 
7 is temporarily stored in the address "00B of RAM. At 
the same time, the upper 4-bit (the first D/F) and the 
lower 4-bit (the second D/F) of the data in the address 
of CNT corresponding to the addresses of CNT in the 
Step 8 are respectively stored temporarily in the address 
'009'and '00A'of RAMOWAC2)). 

STEP 13 

The content of the area of WA(2) (the addresses 
"009'to "00B) in RAM is sequentially transferred from 
the addresses '020', '021', and '022 of RAM at the Step 
12. The transfer area and the sequence are determined in 
the following manner. 
The addresses '020' to 'O2E of RAM are divided into 

five areas, and the middle place of the address is trans 
ferred to the area which has been changed to '2' to "F". 
This is an area, up to which the contents of WA(2) can 
be transferred upto 70 numbers. The 14 transfer sequen 
ces exist in the first area as shown in FIG. 11. The trans 
fer starts from the addresses 020, 021,022, and then to 
the addresses 030,031, and 032. After completion of the 
transfer to 0F0, 0F1, and OF2, the transfer operation 
shifts to the second area and start from the addresses 
023,024, and 025 and then to the addresses 033,034, and 
035 to complete the transfer to OF3, OF4, and OF5, after 
which the operation shifts to the third area. In this way, 
70 transfer places up to OFC, OFO, and 0FE of the fifth 
area are provided. The designation of this transfer place 
is done by changing WAC3) (the address 00D, 00E, and 
00F) of RAM in FIG. 11 after one transfer operation, 
and then storing the subsequent transfer address. 

STEP 14 

The data in the LIST to be designated by WAO) are 
read, and an indication signal is emitted to the desig 
nated conversion color to the designated original color. 
Also an output is produced for the conversion color to 
the original colors other than that designated. This 
output indicates all the conversion colors to the original 
colors other than that designated for a plurality of com 
binations between the filters and the developers which 
enable the color conversion to the designated original 
colors. This output reads and indicates all the conver 
sion colors (lower 4-bit) for one scan including the 
LIST address determined at the Step 11 as coincided, 
and further indicates by OR such conversion colors for 
each coincidence. This is very convenient in that the 
operation of the reproduction apparatus can be in 
formed of the subsequent conversion color which can 
be designated within a range as so far designated. That 
is, where no lamp is turned on, no color conversion can 
be made by the designation which has been made so far. 
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After the indication, WA(0) showing the LIST address 
is counted up by seven. 

STEP 15, 
The flag which has been set or reset at the Step 8 is 

read. 

STEP 16 
Whether the content of WRC6) is "0" or not is 

checked, If WRC6)=0, the operation returns to the Step 
7. If WR-A-0, it proceeds to the Step 17. The relationship 
of WRC6)=0 indicates that not all of the scannings have 
yet been completed for one CNT, hence the operation 
returns to the Step 7. 

STEPS 17 18 

Whether the content of WRC6) is "1" or not is 
checked. WR(6)= 1 indicates that the scanning has been 
completed for one CNT, hence the address of CNT is 
counted up by + 1 at the Step 18, and the operation 
returns to the Step 7. If the relationships WR(6)70 and 
WR(6):al are established, WRC6)=2. The relationship 
of WRC6)=2 indicates that all the contents of CNT and 
LIST in ROM-2 have been scanned, hence the opera 
tion returns to the Step 2 to read the key again, 
The afore-described process steps 2 to 18 are carried 

out at every time the key is depressed. The key inputs 
up to the seven time at the maximum are permitted. The 
key inputs beyond the eight time are not stored, but 
indication of the result after the Step 19 is performed 
with respect to the key inputs up to the seventh. Also, 
by depression of DPY key, indication of the ultimate 
determination is carried out after the Step 19 based on 
the result designated by the key input which has so far 
been done, 
The result may indicate any of the combinations of 

the first, second, and third D/F's stored in the area 
designated by WAC2) and WAC3) at the steps 12 and 13. 
In the present embodiment, the combination which 
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became coincided at the end is stored in the area of 40 
WA(2) of RAM at the Step 12, so that this combination 
is selected for the purpose of explanation. The scanning 
sequence of CNT is in the order of the full color (three 
process steps), the two-color (two process steps), and 
mono-color (one process step), and the last coincidence 
indicates the least process steps which are able to prac 
tice the designated color conversion. By selecting the 
contents of WAC2), the color conversion with the least 
process steps is possible. 

In the following, explanations will be made as to the 
method steps of indicating the conversion color with 
respect to the original seven colors when the combina 
tions of the first, second, and third D/F's in WAC2) is 
selected, and of indicating such combinations. 

STEP 19 

Data in the area of WAG3) of RAM are read. 
STEP 20 

When not a single coincidence exists in the area of 
WAC3) of RAM, the initial data '020' set at the Step 1 is 
stored therein. When there exists one coincidence, there 
is stored in the area of WAG3) of RAM the data "030, 
and when there exist two coincidences, there is stored 
the data "040, and so forth. Here, a determination is 
made as to whether the stored data is '020, or not. If it 
is "020, the key input is returned to the Step 1 to resume 
the operation from the first, since there is nothing coin 
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cident with the designated color. On the other hand, if 
it is not '020, the operation proceeds to the Step 21, 
since there exists a coincidence, 

STEP 21 

(a) The initial values of the LIST address and the 
CNT address are set, and WR(4) is reset, 

(b) Thereafter, the operations of the Steps 7 and 8 are 
repeated. That is, the data of LIST designated by 
WAO) is read, then LSB is stored in WRC7), and MSB 
in MR(3), and subsequently, the data of CNT desig 
nated by WAC1) is read to set or reset the flag WRC6) in 
accordance with the content of CNT. This operation is 
exactly same as that in the Steps 7 and 8. 

(c) Next, WA(2) is read, and then the combinations of 
the first, second and third D/F's to be determined by 
WAC1) are read to determine whether the contents of 
WA(2) coincide with the combinations of the first, sec 
ond, and third D/F's, or not. 

(d) If not coincidence exits, the operation proceeds to 
the Step 22. If coincided, it proceeds to the Step 23. 

STEP 22 

If no coincidence exists in the Step 21, the address of 
WA(O) is counted up by seven. Thereafter, WR(6) 
which has been set or reset at the Step 21 is read. Then, 
a determination is made as to whether the flag 
WRC6)=0, or not. If WRC6)=0, the operation returns 
to the Step 21(b), since the scanning of the LIST corre 
sponding to one CNT has not yet been completed. If 
WRG)70, a determination is made as to whether 
WR(6)=1, or not. If WRC6)=1, WA(1) is counted up 
by one to return to the Step 21(b), and the operation 
returns to the Step 21b, since the scanning of LIST 
corresponding to one CNT is completed, and the scan 
ning of the entire CNT and LIST has not yet been 
completed. When WR(6)-a-0 and WR(6):A-1, WR(6)=2 
without exception. The relationship of WRC6)=2 indi 
cates that the scanning to the entire CNT and LIST has 
been completed, i.e., no coincidence at all, hence the 
operation returns to the Step 1. 

STEP 23 

In case of coincidence at the Step 21, the ports 3d and 
4b of the input-output circuits I/03 and I/04 are all 
opened, and the lower 4-bit values of the address data of 
LIST stored in WRC7) are taken out as the outputs into 
the input-output circuits I/05 to I/08, and the conver 
sion color to one original image color is indicated. At 
every time this indiction is performed, the LIST ad 
dress, i.e., WAO) is counted up by one, and lower 4-bit 
values of the address data of LIST are taken out as the 
outputs into the input-output circuits I/05 to I/08 for 
indication. By repeating this operation for seven times, 
all the seven conversion colors to the seven original 
image colors are displayed. 

Thereafter, the content of WAC2) is taken out as the 
output into the input-output circuits 7 to 9 to indicate 
the combinations of the developing devices and the 
filters. Then, the operation is returned to the step 1 to 
resume the initial state. 

Incidentally, when this color converter is used in 
conjunction with the color reproduction apparatus 
shown in FIG. 1, a DISP signal can be obtained by the 
copy start button. Also, by introducing a selection sig 
nal for the combinations of the filters and the develop 
ing devices into the circuits for driving the filter motor 
and for driving the developing devices in the reproduc 
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tion apparatus, a converted color copy can be automati- program main flows in FIGS. 13 to 16 and the subrou 
cally obtained. tines in FIGS. 17 to 22. 

In the foregoing, explanations on the color conver- The following Table 7 indicates selected program 
sion process sequences have been made in reference to instruction codes in FIGS. 13 to 22 as stored in POM-1. 
the general flow chart of FIG. 12. It should be noted 5 Also, a part of the data codes of LIST and CNT in 
that the general flow chart in FIG. 12 is based on the Table 5 stored in ROM-2 are shown in the following 

Table 8. 

Table 7 
POM - 1 PROGRAM INSTRUCTION CODES 

Address 
X O 1 2 3. 4. 5. 6 7 8 9 A. B C D E F 

Main O 70 82 40 20 23 00 00 00 70 85 40 2F 24 88 8B 8C 
Program 010 8D 8E 8F 40 8F 88 00 00 00 42 4B E3 60 5C 22 41 

020 69 E3 7 F1 B5 54 57 40 3F 24 72 F1 B5 54 57 40 
030 4F 24 73 F BS 54 57 40 5F 24 74 F1 B5 54 57 40 

240, 00 F3 2E 7F 80 84 18 
KEY 250 4. 00 26 70 88 ED 65 88 18 36 68 F6 SA 58 O F6 

260 52 66 F6 EB 58 6A 36 68 58 58 EF 52 9d F6 52 7E 

2B0 85 80 3F 2F 76 40 D1 9C 5C BF 30 D6 87 EF 83 77 
READ 2CO 40 O1 9C 5C CA 30 D7 87 EF 83 78 40 0. 9C 5C D5 

2D0 30 D8 87 EF 83 79 40 01 9C SC EO 30 D9 87 EF 83 

320 EF 83 3F 2F 76 40 15 9C 5C 35 
READS 330 35 D6 87 EF 83 77 40 5 9C SC 40 35 D7 87 EF 83 

340 78 40 - 15 9C SC 4B 35 D8 87 EF 83 79 40 15 9C 5C 

390 83 3F 2F 35 71 F1 B8 54 CO 
ORG 3A0 72 F1 B8 5 C4 73 F1 B8 54 C8 74 F1 B8 54 CD 75 

3B0 76 F B8 54 D3 F1 B8 54 DA 77 F1 B8 54 E2 58 E9 

SKIP 
3EO 2D 3F 2F 33 FD F5 SC FA 

3FO FA FA FA 33 E9 33 F5 EB 58 FD FA 58 F3 3F 00 OO 
RAM '400 2F 32 EE 33 88 2B 32 ED 33 88 2B 32 EC 33 88 62' 

40 SC 21 33 70 E8 ED FA E9 23 F5 5C 1E 71 82 44 6B 

460 82 3F 2F 71 Fl B 
o. DPY 470 54 98 72 Fi B S4 98 73 F1 B1 54 92 74 F1 B S4 

480 96 75 F1 Bl 54 AO 76 F1 B1 54 A4 77 F1 Bl 54 A8 

4B0 3F 12F 42 B3 E3 63 32 E8 22 31 DF 32 E9 EF EA 22 
MEMORY 

4CO 3F 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
4DO 00 OO 00 00 00 00 00 00 OO 00 00 00 00 00 00 00 
4E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
4FO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
500 2F 67 54 47 71 F1 B7 54 7B 72 Fl B7 S4 4B 73 F1. 

C OPY 510 B7 54 4F 74 F1 B7 54 S3 75 F1 BT 54 57 76 F1 B7 

SFO B7 E3 

Table 8 
ROM - 2 

Address 
X O 1, 2 3 4. 5 6 7 8 9 A B C D E F 

600 03 03 03 03 00 03 03 13 9 19 19 10 3 19 23 2A 
610 2A, 2A 20 23 2A 43 43 43 43 40 43 43 52 52 53 53 
620 50 52 59 64 64 63 63 60 64 6A 83 83 83 83 83 83 
630 83 93 93 93 93 91 92 99 A3 A3 A3 A3 A5 A4 AA C3 
640 C3 C3 C3 C3 C3 C3 D2 D9 D9 D9 D1 D2 D9 E4 EA EA 
650 EA ES EA, EA 18 18 18 8 10 18 18 27 27 27 27 20 

LIST 

F40 90 92 92 92 92 A0 A0 A0 A4 A4 A4 A4 90 90 90 91 
F50 91 91 91 A0 AO A0 A6 A6 A6 A6 A0 A0 AO A5 AS AS 
F60 AS 03 03 03 03 00 03 03 11 11 11 11 10 11 11 25 
F70 25 25 25 20 25 25 43 43 40 40 40 43 43 5 51 50 
F80 50 50 51 51 6S 65 60 60 60 65 65 80 80 80 03 03 
F90 83 83 90 90 90 91 91 91 91 A0 AO AO A5 AS AS AS 
FAO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
FBO 00 OO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 

FCO 00 00 00 00 00 00 00 00 00 00 Ot 02 04 05 06 08 
FDO 09 OA 11 12 22 14 5 16 18 19 A 24 25 26 28 29 
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Table 8-continued 
- ROM - 2 

Address - - 

X 0: 2 3 4. 5 6 7 8 9 A B C D E F 

CNT FE0 2A 44 4s 46 48 49 4A 55 56 66 58 59 SA 68 69 6A 
FFO 88. 89 - 8A 9A 99 AA F0 F1 F2, F4 F5 F6 F8 F9 FA FF 

In Table 7, a symbol denotes a codified pro- to TABLE 9-continued 
gram sub-routine for the key read-in shown in FIG.7. A 
symbol READ denotes a codified program sub-rou- Rigger Content 
tine in FIG. 18 for reading of WAC0) in RAM. A sym- instruction of 
bol READ5 represents codified program sub-routine PC code AC Register A Remarks 
in FIG. 19 for reading of WAC5) in RAM.ORG is os 00 X X A. 
represents a codified program sub-routine in FIG. 20 007 00 X X F 
for determining the color of the original color to be 008 70 X O FA 
designated by the LIST address in WACS) of RAM. A 009 85 014 O Eggles 
symbol signifies a codified program sub-rou 
tine in FIG. 21 for altering the data of WAC3) which 
designates a place where the data in WAC2) are trans 
ferred to other area in RAM. Both and 
CDPY represent codified program sub-routines in 
FIG.22 for indicating the conversion color to the origi 
nal image color. Explanations on the instruction codes 
can be found in the attached paper "NEC u COM-4 
SYSTEM ABSTRACT'. For the sake of ready refer 
ence, however, a part thereof as shown in FIG. 13 is 
tabulated in Table 9. In Table 9, a symbol PC denotes a 
program counter for step-forwarding ROM-1, which 
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25 

In the above Table 9, the symbols PC X'000' to 
X'009' denote the operations for storing the data of '020' 
in WAC3) of RAM to set the key operation times to 0. 
The following Table 10 indicates the process, in 

which the operations shift from the program main flow 
in FIG. 13 to the key read sub-routine in FIG. 
17, and again return to the program main flow. 
The above Table 10 indicates that, in the main flow, 

the starting address for the key read sub-routine KEY 
is designated by X'019 and '01A" in PC, and that, after 

corresponds to the address. 30 the key read, PC in the main flow again returns to 
X'01C when PC is X2B2. 

TABLE 10 
INSTRUCTIONS 

Register Register Register 
PC AC C d A. Remarks 

KEY 019 X 4. 2 X Add 24B' to AC 
0A 24B 4. B X 

AC 2 pc O1B 24B E 3 X Exchange contents 
of AC and PC 

AC - WA(7) 24B 01C 2 F X Add content of AC 
to 01D, 01E, and 01F 

'F' - Acc 24C no 7 F F Add F to register A 
change 

Acc - WR(0) 24D 8 0 F 
Acc - WRC4) 24E 8 4. F 

7 0. O 
Acc-WRC5) 2BO 015 8 5 0. Add 0 to address 

'015 of RAM 
Acc-WR(0) 2B1 000 8 O 0. Add 0 to address 

'000 of RAM 
WA(7) - AC 2B2 01C 3 F 
ACSC 
WR(0) -> Acc OC 000 6 O Take out contents 

of address '000' 
into register A 

TABLE 9 
Regi FIG. 23 shows an inter-relationship of the program egister 
CD Content wherein the shiftings from the main flow to the first 

instruction of sub-routine, from the first sub-routine to the second 
PC code AC Register A. Remarks sub-routine, and back again to the main routine are 

X000 70 X 60 indicated. 
d Ai. O OTo register A In the following, explanations will be given of a color 

00 82 lege) G) reproduction apparatus, in which the afore-described 
s OTo address "008 color conversion device is incorporated. 

002 40 X X Add '020' to AC Referring to FIG. 24 which shows a general perspec 
3. g ooDooe 0 O E. OOd 65 tive view of the color reproduction apparatus, a refer 

o E v.-- A. s ence numeral 110 designates a main body of the repro 
- ando tooOF duction apparatus, 111 refers to a display or indication 

005 00 X X Nothing done section for the reproduction operation, 112 denotes a 
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color converter for converting a particular original 
image color to a desired one, 113 a color conversion 
instruction panel, i14 an image original mounting table. 
The display section is provided with keys for desig 

nating predetermined program modes such as full color 
mode, two-color mode, and mono-color mode; a copy 
start button; and a copy sheet number setting key. 
FIG. 25 is a schematic cross-sectional view of the 

color reproduction apparatus shown in FIG. 24, in 
which a reference numeral 120 designates a photosensi 
tive drum which rotates in an arrowed direction. 121 
refers to an exposure lamp, 122, 122" denote movable 
mirrors, 123 a lens system, 124, 124' represent fixed 
mirrors, 125 refers to a filter assembly, in which four 
different filters 125a, 125b, 125c, and 25d are made 
interchangeable. A reference numeral 126 designates a 
primary electric charger, 127 a simultaneous charge 
remover, 128 an overall exposure lamp, 129 a Y devel 
oper, 130 an M developer, 131 a C developer, 132 a BK 
developer, 133 a precharge remover, 134 an image 
transfer drum, 135 a cassette, 136 a paper feeding roller, 
137 aforwarding roller, 138 a timing roller, 139 a paper 
passage, 140 animage transfer charger, 141 a separating 
pawl, 142 a conveyor belt, 143 an image fixing roller, 
144 a tray, and 145, 145' cleaners. 

First of all, the operations for the full color reproduc 
tion will be explained. When a copy button 150 (FIG. 
26) is depressed, a main motor starts its operation, vari 
ous electric chargers and exposure lamp 121 are turned 
on, and the photosensitive drum 120 and the image 
transfer drum 134 begin to rotate. The photosensitive 
drum 120 is positively charged by the primary electric 
charger. When the image transfer drum 134 performs 
idling rotation for two revolutions, reproduction paper 
P is fed out of the cassette 135 by the paper feeding 
roller 137. 
On the other hand, the exposure lamp is turned on 

and, while it is being reciprocating between the mirror 
122 and the lamp 121, it performs the first scanning of 
the image original. By this scanning operation, the 
image exposure and AC charge removal are carried out 
simultaneously through the color-separation filter 125a 
(in blue) to thereby form an electrostatic latent image in 
yellow on a photosensitive plate, the image contrast of 
which is increased by the overall exposure lamp 128. 
Then, this latent image is developed by the Y developer 
129 to obtain a visible yellow image. In the meantime, 
the reproduction paper is forwarded in synchronism 
with the drum by means of the timing roller 138 so as to 
be wound around the image transfer drum 134 by means 
of a gripper 146. The yellow image is thus transferred 
onto the reproduction paper at the image transfer sec 
tion. After the image transfer, the reproduction paper P 
is charge-removed by a paper charge remover 147, and 
the toner on the photosensitive drum 120 is removed by 
the cleaner 145. The mirrors 122, 122 and the exposure 
lamp 121 perform the reciprocating movement and 
return to their original positions. 

Subsequently, when the second scanning operation is 
effected to the same original, the color-separation filter 
changes to green 125b, and an electrostatic latent image 
in M (magenta) is formed on the photosensitive plate. 
This latent image is developed by the developer 130 to 
obtain a visible magenta image. This magenta image is 
superposed on the abovementioned yellow image al 
ready transferred to the reproduction paper wound on 
the image transfer drum 134. 
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At the third scanning operation, the color-separation 

filter further changes to red 125c to form a latent image 
in cyan on the photosensitive drum. By developing this 
latent image in the developer 131, a visible cyan image 
is obtained, and the thus obtained visible image is again 
superposed on the reproduction paper on the image 
transfer drum 134. 

After the three colors have been superposed, the 
separation pawl 141 arrives at a position shown in a 
solid line, and actuates to separate the reproduction 
paper on the image transfer drum 134. The reproduc 
tion paper. P separated from the image transfer drum 
134 is forwarded to the image fixing device 143 by 
means of the conveyor belt 142. After the image fixa 
tion, the reproduction paper is discharged into the tray 
144 by the discharge roller. Incidentally, changing op 
eration of the developers and the filters is described in 
detail in laid-open German patent application Pat. No. 
2,459,108, to which reference may be had. 

In the case of the two-color copying, the reproduc 
tion operations may be done for the selected two colors 
through the above-described process steps. 
The start-to-end of the scanning operation is com 

pleted in one rotation of the photosensitive drum. For 
mation of the electrostatic latent image is performed in 
the half rotation of the photosensitive drum, one rota 
tion of an insulating drum corresponding substantially 
to the half rotation. 

In the case of mono-color, e.g., yellow copy, the 
copy start button 150 is depressed, whereupon the re 
production paper is immediately fed, while the exposure 
lamp and the electric charger are also simultaneously 
actuated to scan the image original. At this time, ND 
filter 125d is prepared for the colorseparation filter. In 
this consequence, there can be obtained on the photo 
sensitive drum 120 an electrostatic latent image similar 
to that for black-and-white copying. However, since 
the developer 129 is in yellow, the resulting visible 
image is also in yellow. This visible yellow image is 
transferred onto the reproduction paper on the image 
transfer drum. The transfer paper bearing the image 
thereon is separated from the drum by the separating 
pawl 141. Then, the image is fixed by the image fixing 
device 142, and the image-fixed reproduction paper is 
finally discharged into the tray. 
The color mode in the color reproduction apparatus 

according to the present invention includes a manual 
mode due to the color conversion designation, a two 
color mode to form two particular two colors in the 
abovementioned full color mode on the image transfer 
paper, and a particular mode including mono-color 
mode, etc. which forms the image original on the repro 
duction paper in a particular color. 
At first, when the G filter 125b is selected for the 

image exposure, and the M developer is selected for 
developing the latent image as well as for transfer of the 
toner image, then in the subsequent process, when R 
filter 125c is selected and the Bk developer is selected 
for the image development to thereby transfer the first 
image on the image transfer drum, the black color in the 
image original can be reproduced in black, while the red 
color in the original can also be reproduced in red. In 
this consequence, in the case of the image original con 
taining two colors of black and red such as in account 
ing ledgers, etc., the intended purpose can be suffi 
ciently and quickly achieved in these two process steps. 
Also, when it is desired to print the image original in a 
single color (i.e., mono-color mode), e.g., black, the 



4,204,728 
25 

image exposure is performed through the ND filter (a 
filter for lowering light amount), after which the devel 
opment is done in the Bk developer, whereby the origi 
nal image can be sufficiently reproduced, and the copy 
ing cycle can be finished in a single process step. When 
it is desired to print a line, the image exposure is done by 
the ND filter, the development is done in the Y devel 
oper, thereafter the image exposure is done through the 
ND filer, and the development is carried out in the C 
developer, whereby the desired image in line can be 
obtained in two process steps. As stated in the forego 
ing, even in the case of the mono-color mode, there are 
two situations, wherein the process can be finished in a 
single step, and the process requires two steps. In other 
words, when the color of the developer and the color 
for the print are same, the single process step will suf 
fice; on the other hand, when the color for the print can 
only be obtained by combination of the colors of the 
developer, more than one process step is required. 

In the Step 8 in FIG, 12, for the three process steps, 
the scanning operation is performed until a relationship 
of WRC6)E is reached, and, for the two process steps, 
the scanning operation is performed until a relationship 
of WRC6)A is reached. The reason for this is that, when 
the printing is done in a particular color, a particular 
mode designation key is separately provided. 

In the present invention, these color modes are made 
to be selectable, in advance, with a single key designa 
tion. A section designated by a reference numeral 151 in 
FIG. 26 is for such operational purpose. In this operat 
ing panel, a symbol "FULL' refers to a full mode key, 
and symbol “TWO' refers to a two-color mode key. 
The rest of the keys are for reproduction of one specific 
color corresponding to the respective symbols indicated 
thereon. The following Table 11 indicates combination 
of the filter and the developer in these particular modes. 
In this Table 11, a letter 'V' indicates a mono-color 
reproduction in purple. 

TABLE 11 
Developer Filter to 

Copy mode to be used be used 

Full-color Y B 
f M G 

C R 
Two-color M G 

AF BK. R 

BK BK ND 
Single Y Y ND 
process 
step M M ND 

C C ND 
w M ND Mono 

color 
Two w C ND MODE 
process 
step G Y ND 

G C ND 
R Y ND 
R M ND 

Incidentally, in FIG. 26, a reference numeral 150 
designates a copy button, 50-1 a multiple copy button, 
150-2 a single copy button, 152 a copy sheet number 
designation key, 153 an indicator thereof, 154 a cassette 
selection key, 155 selected cassette size indicators, and 
156 selected color mode indicators. 
FIG. 27 shows the color conversion designation sec 

tion 113, in which a reference numeral 161 designates 
seven operating keys for designating the particular col 
ors in the image original, 162 desired color conversion 
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26 
designation keys, 163 indicators for indicating convert 
ibility of desired colors at the intersection of the respec 
tive keys 16 and 162, 164 a selection key for determin 
ing whether the color conversion is to be performed on 
the basis of the color indication or the color reproduc 
tion is to be done by the mono-color mode keys in FIG. 
26, 165 a DPY key which inputs termination of the 
color conversion designation by the keys 16 and 62, 
166 a key for clearing a designation input when the 
color conversion designation is mistakenly done. Solid 
black dots on the indicators 143 in FIG. 27 indicates the 
original image color and the conversion color corre 
sponding to the original color. 

FIG. 28 illustrates one embodiment of the control 
circuit for the color mode selection and the color con 
version according to the present invention. In the draw 
ing, those parts designated by the same reference nu 
merals as in FIGS. 26 and 27 are the same component 
parts. 151 refers to switches for the color mode designa 
tion key, which are opened by turn-on of the key. 16 
designates seven switches corresponding to the original 
color designation keys for the color converter. 162 
refers to a switch corresponding to the conversion color 
designation key, which is closed by turn-on of the key. 
CPB designates a signal due to turning-on of the copy 
button 150, and IR is a reset signal for the circuit, which 
can be obtained by a pulse at the time of closure of the 
power source by a capacitor 170 or turning-on of a clear 
key 166. A/M refers to a change-over switch for chang 
ing over between the color mode selection of the image 
original and the color conversion designation in the 
color converter, wherein, when the switch is on the 
contact a, it functions as the color mode selection, and 
when it is on the contact m, it works as the color con 
version designation. CMC is a signal to indicate that the 
copying operation is being done, and can be obtained 
during execution of the reproduction process. END is a 
signal which is obtained by tuning-on of the DPY key 
165 which performs display of the result of the color 
conversion, and indicates termination of the conversion. 
17 refers to a color mode circuit which selects combi 
nations of the filter and the developer corresponding to 
the mode by means of the color mode designation key 
15, and produces outputs in the form of binary codes, 
the details of which are shown in FIG. 29. 172 and 173 
designate key input circuits which produce 1, 0 output 
signals into the color conversion circuit 174 by the 
color conversion designation key 162 and the original 
color designation key 161. 175 refers to a display or 
indication circuit for indicating the convertible original 
colors on the indicator device 43 in FIG. 27. These key 
input circuits 172,173 corresponds to the circuit in FIG. 
9. The color conversion circuit 174 correspond to the 
circuits in FIGS. 5 and 6. The display circuit 175 corre 
sponds to the circuit in FIG. 7. 
Each of the circuits 171, 174 produces three kinds of 

4-bit filter-developer combination signals. An output of 
P-1 is a combination signal which is necessary at the 
time of the first revolution of the photosensitive drum, 
wherein an output signal corresponds to a combination 
of Y-B for D/F, i.e., the output signal is produced 
wherein the terminal at the full color mode in the circuit 
171 is all zero. Another output of P-2 is such signal that 
produces 0110, at the second revolution of the photo 
sensitive drum. The other output of P-3 is such signal 
that produces an output of 1010 at the third revolution 
of the photosensitive drum. The same applies to the 
circuit 174 with regard to these outputs P-1, P-2, and 
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P-3, wherein the original color R is instructed to be 
converted to G by means of the keys 161, 62, the origi 
nal color Y to C, and the original color G to V, where 
upon there are produced the filter-developer combina 
tion output signals of B-C for D/F as the output P-1, 
G-Y for D/F as the output P-2, and R-M for D/F as the 
output P-3. These outputs are the binary codes of 2, 4, 
and 9. The combination of the filter and the developer 
follow the numerical codes shown in FIG. 4. 
The circuit 76 is a machine circuit having such func 

tions that it sequentially takes thereinto the P-1, P-2 and 
P-3 codesignals at every one rotation of the photosensi 
tive drum to change over the developers and filters as 
designated by these output signals, and that it starts 
rotation of the photosensitive drum and exposure of the 
image original by a copy start signal CST. 
The operation of this circuit will now be explained 

hereinbelow. The A/M switch is turned to the side a. If 
the copy operation signal CMC is at a low level, a flip 
flop (consisting of gates Q12, Q3) is set by an output 
from a NAND gate Q4, whereby the terminal C is 
brought to a state H at a TTL level. Since the signal 
input has been introduced into one of the AND gates 
Q1-Q9, it receives any of the off state in the key 151. 
When the full-color mode is selected, the H signal input 
is introduced into the last input terminal of the circuit 
171 through the AND gate Q9 and the OR gate Q0. 
The output from the circuit 71 determines the full 
color mode, and produces an output code 0 to P-1, 5 to 
P-2, and A to P-3. 
Also, since the C terminal output of the flip-flop is 

introduced as an input into an AND gate Q23 through 
an OR gate Q21, the H signal of CPB, when the copy 
button 150 is turned on, is introduced as an input into 
the machine circuit 176 as CST, thereby starting the 
process operations. When the first rotation for cleaning 
of the photosensitive body begins after the pre-rotation, 
the B filter is set by the output P-1 followed by setting 
of the developer Y, whereby the exposure scanning 
commences. The same timing applies to P-2 and P-3. 
The AND gates Qi to Q9 are connected to the color 

mode indicator 156 through the circuit 171 including 
the latch circuit, and are turned on by depression of the 
key 15. This latch circuit is set by the clear key 157 or 
a signal at the time of power source closure (an output 
of the capacitor 170). 

Since the outputs from the AND gates Qi to Q9 are 
latched by the circuit 17 when the copy button is again 
turned on after completion of reproduction of predeter 
mined numbers of copy sheet by changing the image 
original and without turning on the key 15, the copy 
ing operation is done in accordance with the previously 
set full-color mode. After completion of the copying 
operation, when the clear key 157 is turned on to close 
the Bk key of the key 151, the output P-1 is produced by 
an output from the gate Q-4 to execute the copying 
operation in black and white mode. During this Bk 
mode, input of P-2 and P-3 is prohibited. 

After completion of the copying operation, when the 
A/M switch is turned to the side of m, the flip-flop FF 
is reset through an inverter Q8 and a NAND gate Q15, 
whereby the outputs from the terminals C and d are 
codified into "O' and “1”, respectively, and all the 
LED's in the indicators 143, which enables the opera 
tion of the color conversion circuit 174 to be operated, 
are turned on. Then, when the original color to be con 
verted into red is designated to R by the key 161, and 
the conversion color is designated to G by the first key 
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162, there can be selected a number of combinations of 
the first, second, and third D/F's by the circuit 174. In 
the meantime, convertible colors of the image original 
other than Rare indicated on the indicators 143 through 
the indication circuit 175. When the second key desig 
nation is done by this indication so as to change Y to C, 
at least the combination of B-C for D/F is established, 
whereby several combinations of the first, second, and 
third D/F's including the combination of B-C for D/F 
is again selected. By this second key designation, the 
convertible colors of the original other than Rand Y are 
indicated on the indicator 163 through the indication 
circuit 175. When the third designation to change G to 
V is effected on the basis of the abovementioned indica 
tion, there is established the remaining R-Y and R-M for 
D/F, and the combinations of the first, second, and 
third D/F's are determined. By this third designation, 
the conversion colors of the image original other than 
R, Y, and G are indicated on the indicators 143 through 
the indication circuit 175. Thereafter, when the DPY 
key 165 is turned on the flip-flop FF2 is set, and its 
output is introduced as an input into the circuit 174, 
thereby producing an output combination signals from 
P- to P-3. 
Where there is no erroneous key designation by the 

keys 16, 162, i.e., where there is no key operation cor 
responding to the portion of the indicator 143, in which 
no indication is given, the signal CPOK is "1", so that 
the output from the flip-flop FF2 is introduced as an 
input into Q23 through the gates Q22, Q21. Accord 
ingly, when the copy button is turned on, the reproduc 
tion operation commences with an output of the signal 
CST. When it is desired to effect the color conversion 
again, the clear key 166 is depressed, whereupon a reset 
signal IRoutput is produced from the NAND gate Q16. 
By this output, the flip-flop FF2 is reset to reinstate the 
conversion circuit 174 to its original state, all of the 
indicators 143 are turned on by the indication circuit. 
When the change-over switch AMM is changed over 

from m to a, the selection mode by the conversion cir 
cuit 174 is cleared, and the color mode of the main body 
is automatically set in the full-color mode through a 
differentiation circuit composed of a capacitor C1 and 
resistors R1,R2, and an OR gate Q10. That is, by trailing 
of the output terminal d from "1" to "0", a pulse input 
is introduced into the circuit 171. As the consequence, 
when the copy button is turned on, CST is produced by 
Q23, and the copying operation in the full-color mode 
commences. Incidentally, those keys other than the 
A/M switch is of the self-return type, which returns to 
its original state when the operator removes his finger 
therefrom. The change-over of the A/M switch to the 
side of m by the signal D from the flip-flop FF1 is indi 
cated on the indicator 178. FIG. 6 is the detailed circuit 
17 in FIG. 5, in which FF3 designates a flip-flop to 
latch an input from the gate Q. This flip-flop is reset by 
the clear key 57 and power source closure. DEC1, 
DEC2, and DEC3 designate respective decoders to 
convert input terminals in FIG. 4 indicating the combi 
nations of the first, second, and third D/F's into codi 
fied signals with emphasis of 1,2,4, and 8 being given to 
each of them respectively. 180 to 182 refer to OR gates. 
The signal D due to the change-over to m of the A/M 

switch is equal to the power source closure for the 
circuit 174. The signal Edue to the DPY key is equiva 
lent to the keys for indicating combinations of the filters 
and the developers. CPOK is a signal which detects tht 
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the indicators 143 are turned on for each line (original 
color). 
As stated in the preceding, the embodiment accord 

ing to the present invention has made it possible to 
designate the color mode by the change-over switch 
and to arbitrarily change the color conversion designa 
tion. Further, when the A/M switch is turned to the 
side of m during the copying operation so that the flip 
flop FF1 may be reset (i.e., when the terminal m and the 
input terminal Q13 of the flip-flop FF1 are connected), 
the color conversion designation becomes possible even 
during the copying operation. In other words, the color 
conversion designation is effected during the copying 
operation, the combination of the developer and the 
filter as designated is stored, and then the designated 
combination is taken into the machine circuit 176 by 
means of the copy button, whereupon the copying oper 
ation due to the designated combination becomes feasi 
ble. Conversely, it is also possible to designate a particu 
lar mode with the color conversion mode during the 
copying operation. This can be realized by a circuit as 
shown in FIG. 30. 

In FIG. 30, reference numerals 180,181, 182, and 183 
respectively designate latches to temporarily store 
therein 171 and 174. They are controlled by the flip-flop 
FF3. In other words, these latches forward output sig 
nals to the machine circuit 176 when the output termi 
nais QQ of the flip-flop FF3 takes a level “H” to pro 
hibit input from the circuits 171 and 174. When the level 
is "L', the latches permit inputs from the circuits 171 
and 174 to prohibit outputs to the machine circuit 176. 
The operations of the circuit will now be explained 

hereinbelow. First, when the change-over switch A/M 
is connected to the side of a, the terminal C of the flip 
flop FF1 takes the level “H”, whereby the particular 
mode designation button is selected and the designated 
content is introduced as an input into the latch 180, for 
example. Here, when the copy button is depressed, the 
output of the flip-flop FF3 is reversed, and the content 
of the latch 180 is forwarded as the output, to the ma 
chine circuit 176, whereby the copying operation is 
performed in such particular mode. During this copying 
operation, when the change-over switch A/M is con 
nected to the side m, the color conversion mode desig 
nation becomes possible. After completion of the color 
conversion designation when the END signal output is 
produced, it is read in the latch 182. After completion of 
the abovementioned particular mode copying, when the 
copy button is again depressed, the flip-flop FF3 is 
reversed, and a signal from the latch 182 is introduced 
into the machine circuit as an input, whereby the copy 
ing operation in the color conversion designation (man 
ual) mode is effected. Further, when the color conver 
sion designation is effected during a particular mode 
copying by changing over of the switch A/M, and, 
after this particular mode copying, the change-over 
switch A/M is again connected to the side a, the color 
conversion designation circuit 174 is reset, because the 
output terminal d of the flip-flop FF1 takes the level 
'L', and, at the same time, the content of the latch 182 
is extinguished. At this time, the terminal c of the flip 
flop FF1 takes the level “H” to enable the particular 
mode designation to be effected. Furthermore, the latch 
181 is in a readable condition, so that if any one of the 
designation buttons is depressed to turn on the copy 
button, the content of the latch 181 is introduced as an 
input into the machine circuit 176, whereby the copying 
operation in the particular mode becomes possible. It is 
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further possible to designate the subsequent color con 
version during the copying operation due to the color 
conversion. First of all, the initial color conversion 
designation is terminated, and code signals of the com 
binations of the first, second, and third D/F's are for 
warded as the outputs to the latch 182 from the circuit 
174. Next, when the copy button is depressed, the 
abovementioned combination code signals in the latch 
182 are produced as the output, whereby the copying 
opertion commences. At this point, the clear button 166 
is depressed to dissolve by a signal IR the combination 
of the color conversion which has been determined by 
the circuit 174 and is being under. execution. In this 
occasion, since the initial combinations of the first, sec 
ond and third D/F's have already been forwarded as 
the outputs into the machine circuit the copying opera 
tion is being effected as it is. Since the circuit 174 has 
been reset by the signal IR, the subsequent color con 
version designation is possible. When the designation is 
terminated, the subsequent combination code signals of 
the first, second and third D/F's are forwarded as the 
outputs into the latch circuit 183. When the previous 
copying operation is completed, and the copy button 
150 is again depressed, the code signals within the latch 
circuit 183 are forwarded as the outputs into the ma 
chine circuit 176, whereby the subsequent reproduction 
starts. The same is applicable when a particular mode 
designation is effected during the copying operation in 
the manual mode due to the color conversion, or a 
subsequent particular mode designation is effected dur 
ing copying of the particular mode. Therefore, the de 
tailed explanations for these instances are dispensed 
with, 
As stated in the foregoing, the reproduction appara 

tus according to the present invention is capable of 
instructing the subsequent copying operation during the 
previous copying operation, and also capable of readily 
changing the designation after such subsequent copying 
operation has been designited, hence it is extremely 
effective in practical use. 

Further, the present invention contributes to exand 
the function of the color reproduction apparatus to a 
remarkable extent, so that it can have increased utility in 
various fields such as graphic design arts, and so forth. 
The apparatus is furthermore applicable to a display 
using a CRT, etc. 

It should be noted that the color reproduction appa 
ratus according to the present invention as described in 
this specification is of such a type that the image is 
transferred onto image transfer paper. However, the 
invention is of course applicable to a reproduction appa 
ratus of a type, in which a sheet containing therein color 
developer is directly exposed to form a desired color 
image. Furthermore, the color conversion device ac 
cording to the present invention is also applicable to 
fields such as color printing industries and display tech 
niques using image pick-up tubes, and so forth, where 
the color reduction method is utilized for color forma 
tion. 
What we claim is: 
1. A color conversion display apparatus, comprising 

in combination: 
(a) color designation means for converting a particu 

lar color in a plurality of original image colors into 
another particular color; 

(b) memory means which store therein combination 
information related to the operation of color form 
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ing means to convert the particular original image 
color to the other color; and 

(c) means for indicating possible conversions of the 
remaining colors in the image original due to com 
binations of the color forming means in the color 
conversion of the particular original image color 
designated by said designation means. 

2. The apparatus as claimed in claim , further com 
prising means for disenabling the color conversion 
when the color conversion designation means exceeds a 
particular number of times. 

3. A method for displaying a color conversion com 
prising steps of: 

(a) selecting combinations of color-forming means 
from memory means having information stored 
therein as to possible combinations of the color 
forming means for converting a particular original 
image color into another particular color by desig 
nation of the color conversion, wherein the partic 
ular color of a plurality of original image colors 
and a particular color to which the particular origi 
nal color is to be converted, are designated; and 

(b) indicating, by said combinations of the color 
forming means, to what colors the remaining origi 
nal image colors other than that designated will be 
converted. 

4. A method for color reproduction comprising steps 
of: 

(a) selecting combinations of light separating filters 
and developing agents from memory means having 
stored therein information on the possible combina 
tions of the filters and the developing agents for use 
converting a particular original image color into 
another particular color by designation of the color 
conversion, wherein the particular color of a plu 
rality of original image colors and a particular 
color to which the particular original color is to be 
converted, are designated; and 

(b) after completion of selection of the combinations, 
selecting the optimum combination of the filter and 
the developing agent out of the said possible com 
binations to effect the color reproduction. 

5. The method as claimed in claim 4, further compris 
ing the step of indicating, by the said combinations, to 
what colors the remaining original image colors other 
than that designated will be converted. 

6. The method as claimed in claim 4, further compris 
ing steps of selecting the combinations of the predeter 
mined developers and filters by selection of a particular 
color mode, and effecting the color reproduction by the 
selected combination of the filter and the developer. 

7. A color reproduction apparatus comprising: 
(a) color separation means for separating original 
image colors; 

(b) color forming means to form colors based on a 
light image which has been color-separated by said 
color separation means; wherein said color forming 
means is for forming at least three colors and for 
forming other colors from combinations of said 
three colors; 

(c) key input means for designating color conversion 
to any arbitrary original color, said key input 
means being capable of designating said other col 
ors produced by said color forming means as origi 
inal colors; and 

(d) control means for controlling the color separation 
means and the color forming means to effect color 
conversion of the original image color designated 
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by said color conversion designation means into a 
designated conversion color. 

8. A color reproduction apparatus comprising: 
(a) color separation means for separating original 
image color; 

(b) color forming means for forming colors based on 
a light image which has been color-separated by 
said color separation means; 

(c) color conversion designation means for designat 
ing color conversion to any arbitrary original 
color; 

(d) control means for controlling the color separation 
means and color forming means to effect color 
conversion of the original image color designated 
by said color conversion designation means into a 
designated conversion color; and 

(e) conversion color retrieving means for retrieving 
convertible colors in the original image colors 
other than that designated by said color conversion 
designation means. 

9. The apparatus as claimed in claim 8, further includ 
ing indication means for indicating colors into which 
the original colors, other than the designated colors 
may be converted, by a retrieved output of said retriev 
ing means. 

10. The apparatus as claimed in claims 8 or 9, wherein 
said color conversion designation means is capable of 
designating conversion colors of the original colors, 
other than that designated by said color conversion 
designation means, on the basis of a retrieved output of 
said retrieving means. 

11. The apparatus as claimed in claim 7, wherein said 
color separation means comprises color separation fil 
ters, and said color forming means comprises color 
developers. 

12. The apparatus as claimed in claim 8, further in 
cluding combination retrieving means for retrieving 
several of said combinations of said color separation 
means and said color forming means from said possible 
combinations thereof. 

13. The apparatus as claimed in claim 12, further 
including combination indication means for indicating 
combinations of said color separation means and said 
color forming means. 

14. A color reproduction apparatus comprising: 
(a) color separation means for separating original 
image colors; 

(b) color forming means for forming colors based on 
a light image which has been color-separated by 
said color separation means; 

(c) color conversion designation means for designat 
ing color conversion to any arbitrary original 
color; and 

(d) control means for controlling the color separation 
means and the color forming means to effect color 
conversion of the original image color designated 
by said color conversion designation means into a 
designated conversion color, said control means 
being capable of controlling in such a manner that 
any arbitrary original image color may not be re 
produced. 

15. The apparatus as claimed in claim 12, wherein 
said control means selects the least numbers of the con 
binations out of said various combinations capable of 
performing the color conversion designated by the 
color conversion designation means. 

16. The apparatus as claimed in claim 8, wherein said 
color conversion designation means comprises an origi 
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nal color designation portion which designates the orig 
inal image color and a conversion color "designation 
portion which designates the conversion color. 

17. The apparatus as claimed in claim 9, wherein said 
display means indicates the original image color and the 
conversion color in the form of a matrix. 

18. A color reproduction apparatus comprising: 
(a) processing means which executes reproduction 

processing, and forms a color image on an image 
transfer body; : 

(b) color separation means which separates original 
image colors; 

(c) color developing means having at least three color 
developing agents which form colors with respect 
to a light image which has been color-separated by 
said color separation means; 

(d) key input means which designate color conver 
sion to any arbitrary original image color, said key 
input means being capable of designating colors 
other than said three colors produced by said color 
developing means as original colors; and 

(e) control means for controlling the color separation 
means and the color developing means to effect the 
color conversion of the original image color desig 
nated by said color conversion designation means 
into the conversion color, 

19. A color reproduction apparatus comprising: 
(a) processing means which executes reproduction 

processing, and forms a color image on an image 
transfer body; 

(b) color separation means which separates original 
image colors; 

(c) color developing means having at least three color 
developing agents which form colors with respect 
to a light image which has been color-separated by 
said color separation means; 

(d) color conversion designations means for designat 
ing color conversion to any arbitrary original 
image color; 

(e) control means for controlling the color separation 
means and the color developing means to effect the 
color conversion of the original image color desig 
nated by said color conversion designation means 
into the conversion color; and 

(f) plural particular color mode designation means for 
designating a predetermined color mode without 
requiring a color conversion designation. 

20. The apparatus as claimed in claim 19, wherein one 
of the particular color modes is a full color mode which 
makes a copy of the original image color in substantially 
the same color. 

21. The apparatus as claimed in claim 19, wherein one 
of the particular modes in a mono-color mode which 

a copy of the original image color in a single 
COO, 

22. The apparatus as claimed in claim 19, wherein one 
of the particular color modes is a two-color mode 
which makes a copy of the original image color in sub 
stantially the same colors, for which two particular 
colors are selected. 

23. The apparatus as claimed in claim 21, wherein 
said one color is obtained by combination of the colors 
of the color developers, 

24. The apparatus as claimed in claim 22, wherein 
said two colors are red and black, 

25. The apparatus as claimed in claim 19, further 
including color mode indicating means which indicates 
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the color mode as designated from said plurality of 
color modes. 

26. The apparatus as claimed in claim 19, further 
including change-over means which changes over said 
color conversion designation and said color mode des 
ignation. 

27. The apparatus as claimed in claim 19 or 26, 
wherein said control means prohibits designation by 
said color mode designation means during the color 
conversion designation by said color conversion desig 
nation means. 

28. The apparatus as claimed in claim 19, wherein 
said control means prohibits starting of reproduction 
until said color conversion designation is terminated. 

29. The apparatus as claimed in claim 19or 28, further 
comprising cancelling means to cancel said color con 
version designation. 

30. The apparatus as claimed in claim 29, wherein, 
when the color conversion is cancelled by said cancel 
ling means, one of said particular color modes, is se 
lected. 

31. The apparatus as claimed in claim 19, wherein 
said control means prohibits said particular color mode 
designation during execution of the reproduction. . 

32. The apparatus as claimed in claim 19, wherein a 
subsequent color conversion designation is made possi 
ble by said color conversion means during execution of 
reproduction. 

33. The apparatus as claimed in claim 19, wherein the 
subsequent particular color mode designation is made 
possible by said particular color mode designation 
means during execution of reproduction. 

34. A reproduction apparatus comprising: 
(a) processing means for forming an image on an 
image on a recording medium including exposing 
the recording medium to light from an image origi 
nal, wherein said processing means is operable in a 
plurality of modes; 

(b) input means for entering control information in 
cluding the exposure mode information, said input 
means permitting the entry of an exposure mode 
during the copy operation of said processing means 
different from the exposure mode in which said 
processing means has been operated; and 

(c) control means for controlling said processing 
means so as to operate during a subsequent copy 
operation in the exposure mode which was entered 
by said input means during the previous copy oper 
ation, 

35. The apparatus as claimed in claim 34, wherein 
said processing means has a plurality of color-separation 
filters, and said plurality of exposure modes are differen 
tiated by selection of said color separation filters, 

36. A color reproduction apparatus comprising: 
(a) image original exposure means to irradiate light 
onto an image original; 

(b) color separation means to color-separate the origin 
nal image colors into at least three colors; 

(c) color image forming means to form color images 
of at least three colors corresponding to the light 
image which has been color-separated by said 
color separation means on an image carrier; 

(d) a plurality of color conversion designation means 
to designate conversion colors with respect to arbi 
trary original image colors out of a plurality of the 
original image colors; 

(e) selection means which selects at least one set out 
of combinations of one color of three colors sepa 
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rated by said color separation means and one color 
of three colors formed by said color image forming 
means on the basis of designation by said color 
conversion designation means; and 

(f) control means which controls said color separa 
tion means and said color image forming means 
based on selection by said selection means. 

37. The apparatus as claimed in claim 36, further 
including conversion color retrieving means which 
retrieves colors, to which the original image colors 
other than that designated by said color conversion 
designation means may be converted. 

-38. The apparatus as claimed in claim 37, further 
including indication means to indicate, by a retrieved 
output of said retrieving means, those colors, to which 
the original image colors other than that designated 
may be converted. 

39. The apparatus as claimed in claim 37 or 38, 
wherein said color conversion designation means is 
capable of designating the conversion color to the origi 
nal image colors other than that designated by said 
color conversion designation means. 

40. The apparatus as claimed in claim 36, wherein 
said color separation means comprises color separation 
filters, and said color forming means comprises color 
developing agents. . . . 

41. The apparatus as claimed in claim 36 or 40, further 
including combination retrieving means which retrieves 
several combinations out of various combinations of 
said color separation means and said color forming 

S. - 
42. The apparatus as claimed in claim 41, further 

including combination indication means which indi 
cates combinations of said color separation means and 
said color forming means. 
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43. The apparatus as claimed in claim 36, wherein 

said control means is capable of controlling in such a 
manner that an arbitrary original image color may not 
be reproduced. 

44. The apparatus as claimed in claim 41, wherein 
said control means selects the least combinations, out of 
said various combinations, from which the color con 
version designated by said color conversion designation 
means is possible. 

45. The apparatus as claimed in claim 36, wherein 
said color conversion designation means comprises 
original image color designation means to designate the 
original image color, and conversion color designation 
means to designate the conversion color. 

46. The apparatus as claimed in claim 38, wherein 
said indication means indicates the original image color 
and the conversion color in the form of matrix. 

47. A reproduction apparatus comprising: 
(a) image forming means having a plurality of pro 

cessing means for performing a corresponding plu 
rality of process functions to form an image in an 
image carrier; 

(b) control means to control said process means; and 
(c) input means to introduce input control informa 

tion into said control means, 
said control means including selection means which 

selects the least number of processes among combi 
nations of said plurality of processes to satisfy the 
control information in said input means. 

48. The apparatus as claimed in claim 47, wherein 
said image forming means forms an image in a plurality 
of colors, and said control information is color conver 
sion information for designating conversion colors with 
respect to arbitrary original image colors. 
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are hereby corrected as shown below: 

Col. 18 line 20, change "If not coincidence exists" to 
--If not coincident-- 

Col.l8, line 21, change "If coincided" to 
If coincidence exists-- 

Col. 18 line 34, change "2lb to --21 (b) -- ; 

TABLE 7, in ORG "3BO 76 F. B8 54 D3" should 
read.-- "3BO F. B8 54 D3 76-- 

TABLE 7, the program designation "SKIP" should be moved 
down in front of series starting with "3FO"; 

TABLE 10 immediately below "OlB 24B" insert 
-- 24B OB -- ; 

Col. 24 line 49, change "particular two colors" to 
--particular colors--; 

Col. 28, line 68 change "tht" to -- that.--; 

Col. 29, line 28, change "Q. Q" to --Q.Q--; 

Col. 30, line 10, change "opertion" to --operation-- 

Col. 30, line 40, change "designited" to --designated.-- 

Col. 30, line 42, change "exand" to --expand--; 

  



UNITED STATES PATENT AND TRADEMARK OFFICE 

CERTIFICATE OF CORRECTION 
PATENT NO. : 4, 204, 728 Page 3 of 3 
DATED May 27, 1980 

INVENTOR(S) : YOSHITOMO GOSHIMA ET AL. 
it is certified that error appears in the above-identified patent and that said Letters Patent 

are hereby corrected as shown below: 
Col. 30, line 64 change "color designation" to 

-- color conversion designation--; 

Col. 31, line l0, change "designation means" to 
--designation by said designation means--; 

Col. 33, line 54, change "in a " to -- is a -- ; 

Col. 36, line 21, change "in an " to --on an--. 

eigned and sealed this 
Twenty-eighth O 2 y of October 1980 

SEAL 

SIDNEY A. DAMOND 

Attesting Officer Commissioner of Patents and Trademarks 

  

  

  

  

  

  

  

  

  

  

  

    

    

  


